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(**)  Pressure  transmitter  and  housing  therefor. 
©  A  pressure  transmitter  housing  (10)  for  mounting  an  in- 
ternal  sensing  cell  (60),  and  having  two  sections  (11,  12)  that 
provide  integral  pressure  connecting  flanges  (15,  41)  for  dif- ferential  pressure  sensing,  and  provide  proper  clamping  pres- sure  and  seals  (72,  73)  on  the  sensing  cell  (60).  The  housing sections  (11,  12)  also  provide  a  space  (27,  47)  for  all  transmit- 
ter  circuitry  (75)  in  a  toroidal  chamber  defined  in  the  housing (10)  and  surrounding  the  sensing  cell  (60).  Each  of  the  housing sections  (11,  12)  has  a  sealing  surface  (33,  50)  for  sealing against  the  outer  ends  of  a  differential  pressure  sensing  cell 
(60),  and  clamping  the  ends  of  the  cell  (60)  together  under 
compressive  load  using  external  clamping  bolts  (25).  One  of the  housing  sections  has  a  terminal  strip  (85)  to  connect  to external  power  supply  wires.  The  housing  sections  (1  1  ,  1  2)  are easily  cast  and  machined,  and  will  accommodate  the  neces- 
sary  dimensional  tolerances  needed  for  manufacturing  pro- cesses  in  making  the  sensing  cells.  Low  cost  manufacturing  is achieved  by  combining  the  function  of  the  sensing  cell,  clam- 
ping  flanges  and  circuit  housing,  and  at  the  same  time  provid- 
ing  the  necessary  pressure  connection  flange  functions. 
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PRESSURE  TRANSMITTER  AND  HOUSING  THEREFOR 

The  p r e s e n t   i n v e n t i o n   r e a l t e s   to  a  p r e s s u r e  
t r a n s m i t t e r   and  a  h o u s i n g   t h e r e f o r .  

5  C o n v e n t i o n a l   d i f f e r e n t i a l   p r e s s u r e   t r a n d u c e r s  

i n c o r p o r a t e   a  s e n s o r   c e l l   t h a t   has   f l a n g e s   t h a t  

p e r m i t   c o n n e c t i n g   t he   s e n s o r   c e l l   to  two  s e p a r a t e  
s o u r c e s   of  p r e s s u r e ,   and  g e n e r a l l y   a r e   u s e d   f o r  

c l a m p i n g   the   s e n s o r   c e l l .   For  e x a m p l e ,   f l a n g e s   f o r  
10  c l a m p i n g   a  s e n s o r   c e l l   a r e   shown  in  U S - A - 4 4 6 6 2 9 0  

w h i c h   a l s o   shows  an  a r r a n g e m e n t   for   a t t a c h i n g   a  
m a n i f o l d   in  p o s i t i o n .   In  t h i s   known  d e v i c e   and  i n  
t h a t   shown  in  U S - A - 3 6 1 8 3 9 0 ,   the   f l a n g e s   a r e   used   f o r  

c l a m p i n g   t h e   s e n s o r   c e l l ,   and  a  s e p a r a t e   h o u s i n g   i s  
15  u t i l i z e d   fo r   t h e   s i g n a l   c o n d i t i o n i n g   c i r c u i t r y   w h i c h  

is  p r e f e r a b l y   a  two  w i r e   t r a n s m i t t e r   c i r c u i t .   T h e  

use   of  a  s e p a r a t e   h o u s i n g   i n c r e a s e s   c o s t ,   and  w h i l e  
i t   i s o l a t e s   the   c i r c u i t r y   f rom  the   s e n s o r   c e l l  

m o u n t i n g ,   in  many  a p p l i c a t i o n s   whe re   low  c o s t  
20  t r a n s m i t t e r s   a r e   d e s i r a b l e ,   and  w h e r e   t h e  

s p e c i f i c a t i o n s   fo r   o p e r a t i o n   a r e   no t   as  c r i t i c a l   a s  
o t h e r s ,   i t   is  d e s i r a b l e   to  m i n i m i z e   the   number   o f  

p a r t s ,   and  ye t   p r o v i d e   a l l   of  the   f u n c t i o n s   o f  

e x i s t i n g   t r a n s m i t t e r s .  

25  The  B o u r n s   I n s t r u m e n t s ,   I n c .   Model  5020  s o l i d  

s t a t e   d i f f e r e n t i a l   p r e s s u r e   t r a n s m i t t e r   has   a  h o u s i n g  
t h a t   has   end  f l a n g e s   f a s t e n e d   to  a  bodv  w i t h   c a p  
s c r e w s ,   the   c i r c u i t r y   u s e d   w i t h   the   u n i t   b e i n g   h o u s e d  
in  a  s e p a r a t e   p o r t i o n   of  t h e   h o u s i n g   e x t e n d i n g  

30  l a t e r a l l y   from  the   main  p a r t   of  the   h o u s i n g .  
The  6EC  D i v i s i o n   of  B e l l   and  Howe l l   makes  a  

p r e s s u r e   t r a n s d u c e r   t y p e   4 -351   wh ich   u t i l i z e s   a  
s t r a i n   gage  t y p e   s e n s o r   i n s i d e   a  h o u s i n g   h a v i n g  
f l a n g e s   a t   i t s   e n d s ,   and  c i r c u i t r y   w i t h i n   t h e  

35  h o u s i n g .   In  s u c h   a  u n i t ,   h o w e v e r ,   i t   is   n o t  

n e c e s s a r y   to  p r o v i d e   c l a m p i n g   to  t he   s e n s o r ,   and  t h u s  
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t h e   end  m e m b e r s   fo r   t he   h o u s i n g   a r e   m e r e l y   f a s t e n e d  

o n t o   t h e   c e n t e r   s e c t i o n   w i t h   cap   s c r e w s .  

A c c o r d i n g   to  t h i s   i n v e n t i o n   t h e r e   i s   p r o v i d e d   a 

p r e s s u r e   t r a n s m i t t e r   fo r   p r o v i d i n g   an  o u t p u t   s i g n a l  

5  r e p r e s e n t a t i v e   of   an  i n p u t   p r e s s u r e   s i g n a l   of  a  

p r o c e s s   f l u i d ,   c h a r a c t e r i s e d   by  s e n s o r   m e a n s   f o r  

s e n s i n g   t h e   i n p u t   p r e s s u r e   s i g n a l   and  p r o v i d i n g   a  

s e n s o r   s i g n a l ,   t he   s e n s o r   means   h a v i n g   a  f i r s t  

s e a l i n g   m e a n s   s u r r o u n d i n g   a  d i a p h r a g m   f o r   i s o l a t i n g  

10  t h e   s e n s o r   means   from  the   p r o c e s s   f l u i d ;   c o n v e r t e r  

c i r c u i t   means   d i s p o s e d   t o r o i d a l l v   a b o u t   t h e   s e n s o r  

m e a n s   f o r   r e c e i v i n g   the   s e n s o r   s i g n a l   and  p r o v i d i n g  

t h e   o u t p u t   s i g n a l ;   f i r s t   h o u s i n g   m e a n s   fo r   c o n t a i n i n g  

t h e   s e n s o r   means   and  the   c o n v e r t e r   m e a n s   s e a l i n g l y  

15  e n g a g i n g   t h e   f i r s t   s e a l i n g   means   and  p r o v i d i n g   a  

p a s s a g e   f o r   r o u t i n g   the   p r o c e s s   f l u i d   to  t h e  

d i a p h r a g m ,   t h e   f i r s t   h o u s i n g   m e a n s   h a v i n g   a  s e c o n d  

s e a l i n g   means   h a v i n g   a  l a r g e r   c i r c u m f e r e n c e   t h a n   t h e  

c o n v e r t e r ;   and  a  s e c o n d   h o u s i n g   m e a n s   f o r   c o n t a i n i n g  

20  t h e   s e n s o r   means   and  the   c o n v e r t e r   means   s e a l i n g l v  

e n g a g i n g   s a i d   s e c o n d   s e a l i n g   m e a n s   w h e r e b y   t h e   f i r s t  

and  s e c o n d   h o u s i n g   means   e n c l o s e   t h e   s e n s o r   means   a n d  

t h e   c o n v e r t e r   m e a n s .  

A l s o   a c c o r d i n g   to  t h i s   i n v e n t i o n   t h e r e   i s  

25  p r o v i d e d   a  p r e s s u r e   t r a n s m i t t e r   h o u s i n g   f o r   use  in  a 

t r a n s m i t t e r   a c c o r d i n g   to  t he   i n v e n t i o n ,   c h a r a c t e r i s e d  

by  a  p a i r   of  c u p - s h a p e d   h o u s i n g   s e c t i o n s   h a v i n g   f i r s t  

end  w a l l s   and  s k i r t   p o r t i o n s   f o r m i n g   i n t e r i o r  

c h a m b e r s   open   a t   an  o p p o s i t e   end  f rom  t he   f i r s t   e n d  

30  w a l l s ;   i n p u t   m a n i f o l d   means   f o r m e d   in  a t   l e a s t   one  o f  

s a i d   end  w a l l s   d e f i n i n g   c o n n e c t i o n   means   f o r  

c o n n e c t i n g   a  l i n e   f rom  a  s o u r c e   of  p r e s s u r e   to  b e  

s e n s e d   t h e r e t o ;   s a i d   s k i r t   p o r t i o n   on  a t   l e a s t   one  o f  

s a i d   h o u s i n g   s e c t i o n s   d e f i n i n g   a  c h a m b e r   of  s i z e   t o  

35  h o u s e   e l e c t r i c a l   c i r c u i t   c o m p o n e n t s   a s s o c i a t e d   w i t h   a  

s e n s o r   to  be  m o u n t e d   in  t h e   h o u s i n g ,   w i t h   a  c i r c u i t  
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s u p p o r t   e x t e n d i n g   a n n u l a r l y   a r o u n d   t h e   s e n s o r   and  t h e  

f i r s t   end  w a l l s   e n g a g i n g   o p p o s i t e   e n d s   of   t h e   s e n s o r  

when  m o u n t e d   in  t h e   h o u s i n g   w i t h   t h e   h o u s i n g   s e c t i o n s  

p o s i t i o n e d   t o g e t h e r   w i t h   t h e   s k i r t   p o r t i o n s   of   t h e  

5  h o u s i n g   s e c t i o n s   a d j a c e n t   to  e a c h   o t h e r ;   and  means   t o  

s e c u r e   s a i d   h o u s i n g   s e c t i o n s   t o g e t h e r   w i t h   a  s e n s o r  

c o m p r e s s e d   b e t w e e n   t h e   f i r s t   end  w a l l s .  

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   a  s e n s i n g   c e l l  

and  t r a n s m i t t e r   h o u s i n g   t h a t   a l s o   s e r v e s   t h e   f u n c t i o n  

10  of  p r e s s u r e   c o n n e c t i n g   f l a n g e s .   The  h o u s i n g   has   t w o  

s e c t i o n s   w i t h   i n t e g r a l   f l a n g e   p o r t i o n s   t h a t   p r o v i d e  

s u f f i c i e n t   r i g i d i t y   to  c l a m p   a  s e n s i n g   c e l l   i n  

p o s i t i o n   for   w i t h s t a n d i n g   p r e s s u r e s   a p p l i e d   to  t h e  

c e l l .   The  h o u s i n g   s e c t i o n s   can  be  h e l d   t o g e t h e r   w i t h  

15  b o l t s .   I n t e g r a l   f l a n g e s   on  t h e   h o u s i n g   s e c t i o n s   c a n  

p r o v i d e   p a s s a g e w a y s   f o r   t he   p r o c e s s   f l u i d s   to  b e  

s e n s e d   by  t h e   s e n s i n g   c e l l ,   and  a l s o   p r o v i d e   t h e  

n e c e s s a r y   s t r e n g t h   f o r   w i t h s t a n d i n g   the   i n t e r n a l   l i n e  

p r e s s u r e s   on  t h e   s e n s i n g   c e l l .  

20  The  h o u s i n g   can  c o n t a i n   a l l   of   t h e   c i r c u i t r y  

n e e d e d   to  p r o d u c e   a  4  to  20  m i l l i a m p ,   t w o - w i r e   DC 

c u r r e n t   o u t p u t   s i g n a l .   A  t e r m i n a l   s t r i p   c o n n e c t o r  

can   be  p r o v i d e d   on  one  of   t h e   h o u s i n g   s e c t i o n s .   T h e  

i n t e r f i t t i n g   e d g e s   of   t h e   h o u s i n g   s e c t i o n s   c a n  

25  p r o v i d e   t o l e r a n c e   in  a c c o m m o d a t i n g   v a r i a t i o n   i n  

l e n g t h   of  t he   s e n s i n g   c e l l   t h a t   is  b e i n g   c l a m p e d .  

The  o u t p u t   c o n n e c t i o n s   can  be  p r o v i d e d   t h r o u g h   a 

c o n n e c t o r   neck   on  one  of  t he   h o u s i n g   s e c t i o n s ,   and  a  

s m a l l   c o v e r   can  p r o v i d e   a c c e s s   to  t he   t e r m i n a l s   f o r  

30  c o n n e c t i o n   to  e x t e r n a l   w i r e s   u s e d   w i t h   a  t w o - w i r e  

c i r c u i t   . 
Th i s   i n v e n t i o n   w i l l   now  be  d e s c r i b e d   by  way  o f  

e x a m p l e   w i t h   r e f e r e n c e   to  t h e   d r a w i n g s ,   in  w h i c h :   - 

F i g u r e   1  is  a  t o p   p l a n   v i e w   of  a  p r e s s u r e  

35  t r a n s m i t t e r   h o u s i n g   a c c o r d i n g   to  the   p r e s e n t  

i n v e n t i o n ;  
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F i g u r e   2  is  a  s i d e   e l e v a t i o n a l   v i e w   of  t h e  

h o u s i n g   of  F i g u r e   1 ;  

F i g u r e   3  is   a  s c h e m a t i c ,   e x p l o d e d  

r e p r e s e n t a t i o n   of  t he   i n t e r n a l   c o m p o n e n t s   a n d  

5  e x t e r n a l   m e m b e r s   of  t h e   h o u s i n g   of  F i g u r e s   1  and  2 ;  

a n d  

F i g u r e   4  is  a  s e c t i o n a l   v i e w   t a k e n   on  l i n e   4 - - 4  

in  F i g u r e   1 .  

10  

15  

20 

25  

30  

3 5  
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As  s h o w n ,   a  p r e s s u r e  
t r a n s m i t t e r   i n d i c a t e d   g e n e r a l l y   a t   10  i s   made  up  o f  

two  c o m b i n e d   i n t e g r a l   f l a n g e   and  h o u s i n g   s e c t i o n s   11  
05  and  12,  r e s p e c t i v e l y .   The  h o u s i n g   s e c t i o n   11  h a s   a  

c u p - s h a p e d   b o d y   p o r t i o n   i n d i c a t e d   g e n e r a l l y   a t   1 4  
w i t h   a  c l o s e d   end  w a l l   14A  an  i n l e t   m a n i f o l d   a n d  
f l a n g e   15  on  t h e   c l o s e d   end  w a l l   of  t h e   cup  p o r t i o n  
14.   The  i n l e t   m a n i f o l d   15  h a s   m o u n t i n g   f l a n g e   f a c e  

10  s u r f a c e s   16  at   o p p o s i t e   e n d s   of  t h e   i n l e t   m a n i f o l d   15  
t h a t   a r e   i d e n t i c a l l y   s h a p e d ,   and  e a c h   i n c l u d e s   a n  
i n l e t   p a s s a g e w a y   18  d e f i n e d   in  t h e   i n l e t   m a n i f o l d ,  
and  t h r e a d e d   b o r e s   19  fo r   c o n n e c t i n g   a  p r e s s u r e  
f i t t i n g   f o r   t h e   p r e s s u r e   to   be  s e n s e d .   The  i n l e t  

15  p a s s a g e w a y s   in  t h e   f a c e   s u r f a c e s   16  t h a t   a r e   no t   i n  

use   a r e   p l u g g e d   or  f i t t e d   w i t h   v e n t - d r a i n   v a l v e s .  
T h u s ,   e i t h e r   end  of  t h e   i n l e t   m a n i f o l d   15  can   b e  
u s e d .   T h r e a d e d   b o r e s   19  may  a l s o   be  u s e d   to   m o u n t  
t h e   t r a n s m i t t e r   h o u s i n g   to   a  m o u n t i n g   b r a c k e f t .  

20  A d d i t i o n a l l y ,   a  p l u r a l i t y   of  b o l t   m o u n t i n g  
e a r s   22  a r e   i n t e g r a l l y   f o r m e d   w i t h   t h e   i n l e t   m a n i f o l d  

p o r t i o n   15  and  t h e   c l o s e d   end  14A  of   t h e   cup  p o r t i o n  
14,  and  e x t e n d   r a d i a l l y   so  t h a t   t h e   e a r s   22  a r e  
s u f f i c i e n t l y   o u t s i d e   t h e   p e r i p h e r y   of   t h e   cup  p o r t i o n  

25  14  to   p e r m i t   m o u n t i n g   b o l t s   25  to   p a s s   t h r o u g h  
p r o v i d e d   o p e n i n g s   in  t h e   e a r s   and  c l e a r   t h e   s k i r t   2 6  
of   t h e   cup  p o r t i o n   14  of   h o u s i n g   s e c t i o n   11.  The  c u p  
p o r t i o n   14  d e f i n e s   an  i n t e r i o r   c h a m b e r   27  w i t h i n   t h e  
s k i r t   26  of  d e s i r e d   d i a m e t e r   and  d e p t h .   The  c h a m b e r  

30  27  is   c o n f i g u r e d   on  t h e   i n t e r i o r   as   d e s i r e d ,   b u t   t h e  
p o r t i o n   of  t h e   c h a m b e r   27  o p p o s i t e   t h e   c l o s e d   end  i s  
of  s u f f i c i e n t   d i a m e t e r   and  s i z e   to   s u i t a b l y   mount   a  
c i r c u i t   b o a r d   f o r   n e c e s s a r y   c i r c u i t r y ,   as  w i l l   b e  

e x p l a i n e d .  
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A  c o u n t e r b o r e   31  i s   d r i l l e d   i n t o   t h e  

i n t e r i o r   s u r f a c e   of  t h e   c l o s e d   end  14A  of   t h e   cup  1 4  

a l o n g   t h e   c e n t r a l   a x i s   of  t h e   t r a n s m i t t e r   h o u s i n g ,  

i n d i c a t e d   a t   30  in  F i g u r e   4.  C o u n t e r b o r e   31  

05  i n t e r s e c t s   t h e   c r o s s b o r e   18  to   p r o v i d e   a  p a s s a g e w a y  

f o r   p r e s s u r e   f rom  t h e   b o r e   or  p r e s s u r e   i n l e t   18  t o  

c o u n t e r b o r e   31,  and  t h u s   to   t h e   i n t e r i o r   c h a m b e r   2 7 .  

The  c o u n t e r b o r e   31  is   s u r r o u n d e d   by  a  n e c k   32  t h a t  

h a s   a  t a p e r e d   or  c h a m f e r e d   edge   s u r f a c e   33  a r o u n d   i t s  

10  o u t e r   e d g e .   T h i s   neck   is   a l s o   s u r r o u n d e d   by  a n  

a n n u l a r   g r o o v e   37  t h a t   i s   c o u n t e r b o r e d   i n t o   t h e  

i n t e r n a l   s u r f a c e   of  t h e   c l o s e d   end  1 4 A .  

The  h o u s i n g   s e c t i o n   12  i n c l u d e s   a  c u p  

p o r t i o n   40,   h a v i n g   a  c l o s e d   end  40A  on  w h i c h   an  i n l e t  

15  m a n i f o l d   and  f l a n g e   41  is   f o r m e d   in  t h e   same  m a n n e r  

as  t h e   m a n i f o l d   15.  As  can  be  s e e n   in  F i g u r e   2,  t h e  

m a n i f o l d   41  has   f a c e   s u r f a c e s   42,   s h o w n ,   and  a n  

o p p o s i t e   f a c e   s u r f a c e   f o r m e d   a t   t h e   o p p o s i t e   end  o f  

t h e   i n l e t   m a n i f o l d   41  in  t h e   same  m a n n e r   as  t h e   f a c e  

20  s u r f a c e s   42  a r e   f o r m e d .   T h e r e   i s   a  b o r e   43  in  t h e  

m a n i f o l d   41  o p e n i n g   to   t h e   f a c e   s u r f a c e s   42  t h a t  

p r o v i d e s   a  p r e s s u r e   i n l e t   p a s s a g e w a y .   T h r e a d e d  

o p e n i n g s   44  a r e   p r o v i d e d   on  f a c e   s u r f a c e   42  f o r  

r e c e i v i n g   c ap   s c r e w s   to   c l a m p   a  f l a n g e   member   f o r   t h e  

25  p r e s s u r e   i n l e t   c o n n e c t i o n   o n t o   one  f a c e   s u r f a c e   42  o f  

t h e   m a n i f o l d   4 1  

The  c l o s e d   end  40A  of  cup  p o r t i o n   40  a l s o  

i n c l u d e s   i n t e g r a l l y   m o u n t e d   e a r s   45,  t h r o u g h   w h i c h  

t h e   c a p   s c r e w s   25  p a s s .   T h e s e   e a r s   45  a l i g n   w i t h   t h e  

30  e a r s   22  of  t h e   h o u s i n g   s e c t i o n   1 1 .  

The  cup  p o r t i o n   40  h a s   an  a n n u l a r   s k i r t   4 6  

f o r m i n g   t h e   w a l l s   of  t h e   cup  p o r t i o n ,   and  t h e   s k i r t  

d e f i n e s   an  i n t e r i o r   c h a m b e r   47  c o r r e s p o n d i n g   to  t h e  

c h a m b e r   27  on  t h e   h o u s i n g   s e c t i o n   11.   The  h o u s i n g  
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s e c t i o n   12,   a t   t h e   c l o s e d   end  40A  of   t h e   cup   m e m b e r  
40,  h a s   a  c o u n t e r b o r e   48  d e f i n e d   t h e r e i n   w h i c h   i s  
c o a x i a l   w i t h   t h e   c e n t r a l   a x i s   30  and  a l i g n e d   w i t h   t h e  
c o u n t e r b o r e   31 .   The  p a s s a g e w a y   43  o p e n s   in  t h e  

05  c o u n t e r b o r e   48,   and  t h e   c o u n t e r b o r e   48  i s   s u r r o u n d e d  
w i t h   a  n e c k   49  t h a t   h a s   a  c h a m f e r e d   s u r f a c e   50  a r o u n d  
t he   o u t e r   e d g e   t h e r e o f .   An  a n n u l a r   g r o o v e   51  i s  
d e f i n e d   a r o u n d   t h e   neck   49  and  p a r t i a l l y   in  t h e  
s u r r o u n d i n g   s u r f a c e   of  t h e   c l o s e d   end  40A  of  t h e   c u p  

10  p o r t i o n   4 0 .  

The  l o w e r   p o r t i o n   of  t h e   s k i r t   26,  shown  a t  
26A,  h a s   a  s h o u l d e r   26B  d e f i n e d   t h e r e i n   a r o u n d   i t s  
p e r i p h e r y .   The  s k i r t   46,  shown  in  F i g u r e   4  a n d  
i n d i c a t e d   a t   46A,  h a s   a  r e c e s s   f o r m i n g   a  s h o u l d e r   4 6 B  

15  t h e r e i n .   The  two  h o u s i n g   s e c t i o n s   11  and  12,  a n d ,   i n  
p a r t i c u l a r ,   t h e   s k i r t   p o r t i o n s   26A  and  46A  w i l l  
t e l e s c o p e   t o g e t h e r ,   and  s l i d e   r e l a t i v e   to   e a c h   o t h e r  
a l o n g   t h e   c e n t r a l   a x i s   30.  The  s k i r t   p o r t i o n   26A  h a s  
an  O - r i n g   g r o o v e   t h e r e i n   w h i c h   m o u n t s   an  0 - r i n g   52  

20  t h a t   is   c o m p r e s s e d   when  the   two  h o u s i n g   s e c t i o n s  
t e l e s c o p e   t o g e t h e r ,   and  s e a l s   a g a i n s t   t h e   i n n e r  
s u r f a c e   of  t h e   s k i r t   p o r t i o n   4 6 A .  

The  t r a n s m i t t e r   h o u s i n g   s e c t i o n s   11  and  >J.2 
a r e   u s e d   f o r   f o r m i n g   c o m b i n e d   i n t e g r a l   h o u s i n g   a n d  

25  f l a n g e   m e m b e r s   f o r   p r o v i d i n g   p r e s s u r e   to   be  s e n s e d   b y  
a  s e n s i n g   c e l l   or  s e n s o r   i n d i c a t e d   g e n e r a l l y   a t   6 0 .  
The  s e n s i n g   c e l l   60  i s   of  c o n v e n t i o n a l   d e s i g n ,   a n d ,  
as  shown ,   i s   a  c a p a c i t i v e   t y p e   s e n s o r   f o r   s e n s i n g  
d i f f e r e n t i a l   p r e s s u r e ,   g e n e r a l l y   as  shown  i n  

30  U S - A - 3 1 6 8 6 9 0 .   The  s e n s i n g   c e l l   60  i s   made  u p  
of  two  cup   s e c t i o n s   61  and  62  t h a t   h a v e   c h a m b e r s  
f i l l e d   w i t h   an  i n s u l a t i n g   m a t e r i a l   ( s u c h   as  g l a s s )  
and  w h i c h   h a v e   c h a m b e r s   63  and  64  d e f i n e d   t h e r e i n ,  
r e s p e c t i v e l y .   T h e s e   c h a m b e r s   a r e   s e p a r a t e d   by  a  
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d e f l e c t i n g   or  s e n s i n g   d i a p h r a g m   65.   The  d i a p h r a g m   6 5  

i s   a  s t r e t c h e d   d i a p h r a g m ,   and   w i l l   d e f l e c t   t o w a r d   t h e  

s u r f a c e s   d e f i n i n g   t h e   c h a m b e r   63  and  64  d e p e n d i n g   o n  

t h e   p r e s s u r e   d i f f e r e n c e   b e t w e e n   t h e   o p p o s i t e   s u r f a c e s  

05  of  t h e   d i a p h r a g m .   In  t h e   f o r m   shown ,   t h e   s u r f a c e s   o f  

c h a m b e r s   63  and  64  f a c i n g   t h e   d i a p h r a g m   65  a r e   c o a t e d  

w i t h   a  s u i t a b l e   c o n d u c t o r   to   fo rm  a  p a i r   c a p a c i t i v e  

p l a t e s   u s e d   in  c o m b i n a t i o n   w i t h   t he   d i a p h r a g m   6 5 .  

The  c h a m b e r s   63  and  64  a r e   f i l l e d   w i t h   a n  

10  i n c o m p r e s s i b l e   f l u i d   and  a r e   f l u i d l y   c o n n e c t e d   t o  

i s o l a t i o n   c h a m b e r s   66  and  67,  r e s p e c t i v e l y .  

I s o l a t i o n   c h a m b e r s   66  and  67  a r e   c l o s e d   on  the   o u t e r  

e n d s   of  t h e   s e n s i n g   c e l l   60  w i t h   i s o l a t i o n   d i a p h r a g m s  

68  and  69.  The  i s o l a t i o n   d i a p h r a g m s   68  and  69  h a v e  

15  s u r f a c e s   t h e r e o n   t h a t   a r e ,   as  shown  in  F i g u r e   4,  o p e n  

to  t h e   r e s p e c t i v e   c o u n t e r b o r e s   31  and  48,  w h i c h   a r e  

c o n n e c t e d   to  s e p a r a t e   s o u r c e s   of  p r e s s u r e .  

The  cup  s e c t i o n s   61  and  62  of  t he   s e n s i n g  

c e l l   60  h a v e   r im  m e m b e r s   70  and  71  a r o u n d   t h e   o u t e r  

20  ■  p e r i p h e r i e s   t h e r e o f   a t   o p p o s i t e   ends   of  t h e   s e n s i n g  

c e l l .   The  r im  m e m b e r s   70  and   71  f i t   i n t o   t h e   g r o o v e s  

37  and  51  when  t h e   two  h o u s i n g   s e c t i o n s   a r e   p l a c e d  

t o g e t h e r   o v e r   t h e   s e n s i n g   c e l l .   The  r im   m e m b e r s   7 0  

and  71  d e f i n e   r im  s h o u l d e r s   70A  and  71A  t h a t   a b u t   o n  

25  t h e   c l o s e d   e n d s   of  t h e   h o u s i n g   s e c t i o n   c u p s  

s u r r o u n d i n g   t he   g r o o v e s   37  and  51  when  t he   h o u s i n g  

s e c t i o n s   a r e   c l a m p e d   t o g e t h e r .   O - r i n g s   72  and  73  a r e  

p r o v i d e d   on  t h e   o p p o s i t e   e n d s   of  t he   s e n s i n g   c e l l  

w i t h i n   t he   r i n g s   and  t h e s e   O - r i n g s   e n g a g e   t h e  

30  r e s p e c t i v e   c h a m f e r e d   s u r f a c e s   33  and  50.  As  t he   t w o  

h o u s i n g   s e c t i o n s   t e l e s c o p e   t o g e t h e r ,   t h e   s u r f a c e s   33  

and  50  w i l l   c o m p r e s s   t h e   O - r i n g s   72  and  73  b e f o r e   t h e  

s h o u l d e r s   70A  and  71A  a b u t   t h e   s u r f a c e s   s u r r o u n d i n g  

t h e   g r o o v e s   37  and  51.   The  s e n s i n g   c e l l   60  i s  
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c l a m p e d   b e t w e e n   t h e   end  w a l l s   of   t h e   r e s p e c t i v e   e n d  
c a p s .   The  0 - r i n g s   72  and  73  w i l l   be  c o m p r e s s e d   t o  
fo rm  a  s e a l   to   p r e v e n t   f l u i d   p r e s e n t   in  t h e  
c o u n t e r b o r e s   31  and  48  f rom  t h e   s e p a r a t e   s o u r c e s   o f  

05  p r e s s u r e   f rom  l e a k i n g   i n t o   t h e   c h a m b e r s   27  and  4 7 .  
The  i s o l a t i o n   d i a p h r a g m s   66  and  67  w i l l  

d e f l e c t   u n d e r   d i f f e r e n t i a l s   in  p r e s s u r e   c a u s i n g   t h e  
d i a p h r a g m   65  to   d e f l e c t   w h i c h   c h a n g e s   c a p a c i t a n c e   o f  
t h e   c a p a c i t o r s   f o r m e d .   The  c a p a c i t o r s   w i l l   i n d i c a t e  

10  t h e   d i f f e r e n t i a l s   in  p r e s s u r e   t h e r e b y   p r o v i d i n g  
e l e c t r i c a l   s i g n a l s   when  c o n n e c t e d   to   a p p r o p r i a t e  
c i r c u i t r y .  

I t   can  be  s e e n   t h a t   t h e   s t a t i c   l i n e  
p r e s s u r e ,   t h a t   i s   t h e   a v e r a g e   of  t h e   p r e s s u r e s   in  t h e  

15  b o r e s   18  and  43,  w i l l   be  e x e r t e d   on  t h e   i n t e r i o r   o f  
t h e   s e n s i n g   c e l l   and  a l s o   w i l l   a c t   on  t h e   i s o l a t i o n  
d i a P h r a g n i s 6 8   and  69.  The  f o r c e   t e n d s   to   s e p a r a t e   t h e  
h o u s i n g   s e c t i o n s   11  and  12.  T h i s   r e q u i r e s   c l a m p i n g  
of  t h e   h o u s i n g   s e c t i o n s   t i g h t l y   a g a i n s t   t h e   s e n s i n g  

20  c e l l   to   p r e v e n t   t he   h o u s i n g   s e c t i o n s   and  t h e   s e n s i n g  
c e l l   s e c t i o n   f rom  s e p a r a t i n g .   The  b o l t s   25  a r e   u s e d  
f o r   t i g h t e n i n g   t h e   h o u s i n g   s e c t i o n s   o n t o   t h e   s e n s i n g  
c e l l   and  l o a d i n g   i t   in  c o m p r e s s i o n .   The  b o l t s   2 5  
r e s i s t   b o w i n g   or  w a r p i n g   m o v e m e n t   of  t h e   h o u s i n g  

25  s e c t i o n s   u n d e r   p r e s s u r e .  

■  -  - -   The  two  h o u s i n g  
s e c t i o n s   a l s o   d e f i n e   c h a m b e r s   f o r   h o u s i n g   t h e  
e l e c t r o n i c   c o n v e r t e r   c i r c u i t r y ,   as  w e l l   as  p r o v i d i n g  
t he   f l a n g e s   fo r   p r e s s u r e   c o n n e c t i o n .   As  s h o w n ,   t h e  

30  two  c h a m b e r s   47  and  27  form  one  l a r g e   c h a m b e r   w h e n  
the   two  h o u s i n g   s e c t i o n s   a r e   p l a c e d   t o g e t h e r .   An 
a n n u l a r   or  t o r o i d a l   c i r c u i t   b o a r d   75  i s   m o u n t e d   o n  
s u i t a b l e   s t u d s   76  to  t h e   h o u s i n g   s e c t i o n   11  so  as  t o  
s u r r o u n d   t h e   s e n s i n g   c e l l   60.  The  c i r c u i t   b o a r d   7 5  
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h a s   an  o p e n i n g   77  in  i t s   c e n t e r   of  a  s i z e   s u f f i c i e n t  

t o   p e r m i t   t h e   s e n s i n g   c e l l   t o   p a s s   t h e r e t h r o u g h .   T h e  

t o r o i d a l   c i r c u i t   b o a r d   75  m o u n t s   a l l   of  t h e   c i r c u i t  

c o m p o n e n t s   n e c e s s a r y   f o r   p r o v i d i n g   t h e   e x c i t a t i o n   t o  

05  t h e   c a p a c i t o r   p l a t e s   f o r m e d   in   t h e   s e n s i n g   c e l l   6 0 ,  

as  w e l l   as  m o u n t i n g   t h e   c o m p o n e n t s   f o r   t h e  

t r a n s m i t t e r   c i r c u i t r y   t h a t   c h a n g e s   t h i s   c a p a c i t a n c e  

s i g n a l   i n t o   a  p r o p o r t i o n a l   DC  c u r r e n t   s i g n a l  

r e p r e s e n t i n g   t h e   d i a p h r a g m   d e f l e c t i o n .  

10  The  h o u s i n g   is  f o r m e d   e c o n o m i c a l l y   ,  b y  

c o m b i n i n g   t h e   f l a n g e s   i n t e g r a l l y   w i t h   t h e   h o u s i n g  

s e c t i o n s   f o r   t h e   c i r c u i t .   L o o k i n g   a t   t h e  

c o n s t r u c t i o n   in  a n o t h e r   way,   t h e   f l a n g e s   a r e   f o r m e d  

w i t h   an  i n t e g r a l   h o u s i n g   f o r   t h e   e l e c t r o n i c   c i r c u i t r y  

15  and  t h e   s e n s i n g   c e l l   or  s e n s o r .  

The  h o u s i n g   s e c t i o n   11  is   p r o v i d e d   w i t h   a 

t e r m i n a l   b l o c k   c h a m b e r   i n d i c a t e d   g e n e r a l l y   a t   81.  A 

c o n d u i t   f i t t i n g   80  i s   f o r m e d   i n s i d e   a  c o l l a r   82  t h a t  

o p e n s   to  t h e   c h a m b e r   81.   A  c o v e r   p l a t e   83  i s  

20  f a s t e n e d   in  p l a c e   w i t h   s u i t a b l e   s m a l l   s c r e w s   to   c o v e r  

t h e   o p e n i n g   to   t h e   c h a m b e r   81-  A  t e r m i n a l   b l o c k   8 5  

i s   p r o v i d e d   in  t h e   c h a m b e r   81  p r o v i d i n g   t h e   l e a d s  

f rom  t h e   c i r c u i t   on  t h e   c i r c u i t   b o a r d   75  to   e x t e r n a l  

w i r e s ,   i n d i c a t e d   at   86  and  87,   l e a d i n g   to   a  t w o - w i r e  

25  c i r c u i t .  

The  c o m b i n e d   h o u s i n g   and  f l a n g e s   p e r m i t   t h e  

m o u n t i n g   of  e l e c t r i c a l   c o m p o n e n t s   w i t h o u t   h a v i n g   a  

s e p a r a t e   h o u s i n g   f o r   t h e   c i r c u i t   or  s e p a r a t e   t e r m i n a l  

b l o c k   s t r i p s   on  t h e   e x t e r i o r   of  t h e   h o u s i n g .  

30  The  c h a m b e r   27  is  made  l a r g e   e n o u g h   t o  

p r o v i d e   an  a d e q u a t e   s i z e   t o r o i d a l   c i r c u i t   b o a r d   s o  

t h a t   i t   f i t s   i m m e d i a t e l y   a r o u n d   t h e   s e n s i n g   c e l l   6 0 .  

The  c l a m p i n g   a c t i o n   of  t h e   h o u s i n g   s e c t i o n s   a c t s  

s i m i l a r l y   to   f l a n g e s   u s e d   on  p r e v i o u s   s e n s i n g   c e l l s  
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of  s u b s t a n t i a l l y   i d e n t i c a l   c o n s t r u c t i o n ,   b u t   f u l l y  

i n c o r p o r a t e s   t h e   n e e d e d   h o u s i n g   s p a c e   f o r   a l l   of  t h e  

e l e c t r i c a l   c i r c u i t   c o m p o n e n t s   f o r   a  two  w i r e  
t r a n s m i t t e r   c i r c u i t .  

05  In  t h e   e x p l o d e d   v i e w   of  F i g u r e   3,  i t   can   b e  

s e e n   s c h e m a t i c a l l y   how  t h e   h o u s i n g   s e c t i o n s   f i t   o v e r  
t h e   s e n s i n g   c e l l   60.   The  e n t i r e   s e n s i n g   c e l l   f i t s   i n  
the   o p e n i n g   t h r o u g h   t h e   c i r c u i t   b o a r d   75.  T h e  

h o u s i n g   s e c t i o n   12  h a s   t h e   s k i r t   p o r t i o n   46A  t h a t  
10  f i t s   o v e r   t h e   s k i r t   p o r t i o n   26A  of  t h e   h o u s i n g  

s e c t i o n   11  so  t h a t   t h e   b o l t s   t h a t   a r e   u s e d   can   c l a m p  
t h e   u n i t s   t o g e t h e r .  

In  c e r t a i n   i n s t a n c e s   w h e r e   o n l y   l o w e r  

p r e s s u r e s   w i l l   be  s e n s e d ,   t h e   h o u s i n g   s e c t i o n s   can   b e  
15  made  w i t h   i n t e r f i t t i n g   t e l e s c o p i n g   s k i r t s .   T h e  

h o u s i n g   s e c t i o n s   can  t h e n   be  p e r m a n e n t l y   a f f i x e d  

t o g e t h e r   by  w e l d i n g   or  w i t h   c e m e n t   or  a d h e s i v e   a s  
d e s i r e d   . 

The  f l a n g e s ,   h o w e v e r ,   a r e   i n t e g r a l   w i t h   t h e  
20  h o u s i n g   a t   t h e   c l o s e d   e n d s   of  t h e   cup   p o r t i o n s  

f o r m i n g   t h e   c h a m b e r s   f o r   t h e   h o u s i n g   f o r   t h e   c i r c u i t  
b o a r d .   C l a m p i n g   s u r f a c e s   a r e   p r o v i d e d   on  t h e  
i n t e r i o r   of  t h e   h o u s i n g   s e c t i o n   f o r   h o l d i n g   t h e  

p r e s s u r e   s e n s i n g   c e l l   t o g e t h e r .  
25  I t   s h o u l d   be  n o t e d   t h a t   l a r g e   p r e s s u r e s   w i l l  

t e n d   to   bow  t h e   h o u s i n g   s e c t i o n s   a p a r t ,   and  a d e q u a t e  
s t r e n g t h   is  r e q u i r e d   to   r e s i s t   t he   d e f o r m a t i o n   a c r o s s  
the   d e s i g n   r a n g e .   The  d i m e n s i o n s   of  t h e   h o u s i n g  
s e c t i o n s   a r e   d e p e n d e n t   on  t he   p h y s i c a l   s i z e   of  t h e  

30  i n t e r i o r   s e n s i n g   c e l l   t h a t   t h e y   h o l d ,   as  w e l l   as  t h e  
n e e d   f o r   room  f o r   t h e   e l e c t r o n i c s .   The  v e r s a t i l i t y  
of  t h e   h o u s i n g   comes   f rom  t h e   many  f u n c t i o n s   t h a t   a r e  

p e r f o r m e d .   The  h o u s i n g   s e c t i o n s   p r o v i d e   a n  
e n v i r o m e n t a l   h o u s i n g   f o r   b o t h   t h e   e l e c t r o n i c s   and  t h e  
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s e n s i n g   c e l l   or  s e n s o r .   The  h o u s i n g   s e c t i o n s   a l s o  

p r o v i d e   a  m e c h a n i c a l   c l a m p i n g   f o r c e   to   t h e   s e n s i n g  

c e l l   to   p r e v e n t   s e p a r a t i n g   f o r c e s   from  e x c e e d i n g   t h e  

d e s i g n   l e v e l   of   t h e   w e l d s   t h a t   n o r m a l l y   h o l d   t h e  

05  s e n s i n g   c e l l   p a r t s   t o g e t h e r .   The  h o u s i n g   s e c t i o n s  

a l s o   p r o v i d e   a  p r e s s u r e   s e a l   f o r   t he   i n l e t   f l u i d ,   a n d  

t he   w e t ' e d   p a r t s   c o n n e c t i o n ,   t h a t   is  t he   s u r f a c e s   f o r  

a t t a c h i n g   t h e   i n p u t   p r e s s u r e   c o n n e c t o r s   c a r r y i n g   t h e  

f l u i d s   to  be  s e n s e d .   A  p r e l o a d   f o r c e   is  a p p l i e d   t o  

10  b o s s e s   90  w h i l e   b o l t s   25  a r e   t i g h t e n e d   to   p r o v i d e   a  

d e s i r e d   l e v e l   of  c l a m p i n g   f o r c e   b e t w e e n   h o u s i n g  

s e c t i o n s   11  and  1 2 .  

A d d i t i o n a l l y ,   by  h a v i n g   the   e l e c t r o n i c s   f o r  

the   e n t i r e   t r a n s d u c e r   c i r c u i t r y   l o c a t e d   on  a  c i r c u i t  

15  b o a r d   t h a t   s u r r o u n d s   t h e   s e n s i n g   c e l l ,   t h e   w i r i n g  

l e n g t h s   a r e   r e d u c e d   and  e v e n   t h o u g h   i t   h a s   b e e n   k n o w n  

to  l o c a t e   some  c o m p o n e n t s   n e a r   t h e   s e n s i n g   c e l l ,   t h e  

s t r a y   c a p a c i t a n c e   s i g n a l s   can  be  r e d u c e d  

s u b s t a n t i a l l y   in  a  c a p a c i t a n c e   s e n s i n g   c e l l   by  h a v i n g  

20  the   c i r c u i t   b o a r d   a d j a c e n t   to   t h e   c a p a c i t i v e   p l a t e s .  

P o t e n t i o m e t e r s   91  and  92  a r e   s e a l e d  

p o t e n t i o m e t e r s   e l e c t r i c a l l y   c o n n e c t e d   to   t h e  

e l e c t r o n i c s   on  c i r c u i t   b o a r d   75.  P o t e n t i o m e t e r s   9 1  

and  92  p r o v i d e   a  means   f o r   a d j u s t i n g   p a r a m e t e r s   s u c h  

25  as  z e r o   and  s p a n   in  a  t w o - w i r e   4 - 2 0   m i l l i a m p  

c i r c u i t .   The  p o t e n t i o m e t e r s   a r e   a d j u s t a b l e   w i t h o u t  

o p e n i n g   t he   h o u s i n g .   W h i l e   t he   o u t p u t   h a s   b e e n  

d e s c r i b e d   as  a  t w o - w i r e   o u t p u t ,   o t h e r   o u t p u t s   may  b e  

p r o v i d e d   w i t h i n   t h e   s c o p e   of  t h i s   i n v e n t i o n .  

30  
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CLAIMS 

1.  A  p r e s s u r e   t r a n s m i t t e r   fo r   p r o v i d i n g   an  o u t p u t  

s i g n a l   r e p r e s e n t a t i v e   of   an  i n p u t   p r e s s u r e   s i g n a l   o f  

5  a  p r o c e s s   f l u i d ,   c h a r a c t e r i s e d   by  s e n s o r   means   ( 6 0 )  

f o r   s e n s i n g   t h e   i n p u t   p r e s s u r e   s i g n a l   and  p r o v i d i n g   a  

s e n s o r   s i g n a l ,   t h e   s e n s o r   means   (60)   h a v i n g   a  f i r s t  

s e a l i n g   means   ( 7 2 )   s u r r o u n d i n g   a  d i a p h r a g m   f o r  

i s o l a t i n g   t h e   s e n s o r   means   (60)   f rom  t he   p r o c e s s  
10  f l u i d ;   c o n v e r t e r   c i r c u i t   means   ( 7 5 )   d i s p o s e d  

t o r o i d a l l y   a b o u t   t h e   s e n s o r   means   (60)   fo r   r e c e i v i n g  
t h e   s e n s o r   s i g n a l   and  p r o v i d i n g   the   o u t p u t   s i g n a l :  

f i r s t   h o u s i n g   m e a n s   ( 1 1 )   fo r   c o n t a i n i n g   t h e   s e n s o r  

means   ( 6 0 )   and  the   c o n v e r t e r   means   ( 7 5 )   s e a l i n g l y  

15  e n g a g i n g   t h e   f i r s t   s e a l i n g   means   (72 )   and  p r o v i d i n g   a  

p a s s a g e   fo r   r o u t i n g   t he   p r o c e s s   f l u i d   to  t h e  

d i a p h r a g m ,   t h e   f i r s t   h o u s i n g   means   ( 1 1 )   h a v i n g   a  

s e c o n d   s e a l i n g   means   ( 5 2 )   h a v i n g   a  l a r g e r  

c i r c u m f e r e n c e   t h a n   t h e   c o n v e r t e r   means   ( 7 5 ) ;   a n d  

20  s e c o n d   h o u s i n g   means   ( 1 2 )   fo r   c o n t a i n i n g   t h e   s e n s o r  

means   (60)   and   t he   c o n v e r t e r   means   (75)   s e a l i n g l y  

e n g a g i n g   s a i d   s e c o n d   s e a l i n g   means   ( 5 2 )   w h e r e b y   t h e  

f i r s t   and  s e c o n d   h o u s i n g   means   ( 1 1 ,   12)  e n c l o s e   t h e  

s e n s o r   means   ( 6 0 )   and  t h e   c o n v e r t e r   means   ( 7 5 ) .  

25  

2.  A  t r a n s m i t t e r   as  c l a i m e d   in  C l a i m   1 ,  
c h a r a c t e r i s e d   in  t h a t   t he   f i r s t   and  s e c o n d   h o u s i n g  

m e a n s   ( 1 8 ,   12)  h a v e   p e r i p h e r a l   r i m s ,   ( 2 6 ,   46)  w h i c h  

t e l e s c o p i c a l l y   mate   when  the   s e c o n d   h o u s i n g   m e a n s  

30  ( 1 2 )   s e a l i n g l y   e n g a g e s   t h e   f i r s t   h o u s i n g   m e a n s   ( 1 1 ) .  

3.  A  t r a n s m i t t e r   as  c l a i m e d   in  C a l i m   1  or  C l a i m   2 ,  

c h a r a c t e r i s e d   in  t h a t   e a c h   of  t h e   f i r s t   and  s e c o n d  

h o u s i n g   means   ( 4 4 ,   12)  has   i n t e g r a l   p r e s s u r e  
35  c o n n e c t i o n   means   ( 1 5 ,   41 )   f o r m e d   t h e r e o n .  
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4.  A  t r a n s m i t t e r   as  c l a i m e d   in  any  p r e c e d i n g  

c l a i m ,   c h a r a c t e r i s e d   in  t h a t   one  of  t h e   h o u s i n g   m e a n s  

(11 )   d e f i n e s   a  t e r m i n a l   b l o c k   c h a m b e r   ( 8 1 ) ,   and  a 

c o n d u i t   c o n n e c t o r   means   (80 )   o p e n i n g   to  t h e   t e r m i n a l  

5  b l o c k   c h a m b e r   ( 8 1 )   to  p e r m i t   c o n n e c t i n g   w i r e s   ( 8 6 ,  

87)  to  p a s s   f rom  t h e   e x t e r i o r   to  t he   t e r m i n a l   b l o c k  

( 8 5 ) .  

5.  A  p r e s s u r e   t r a n s m i t t e r   h o u s i n g   fo r   use   in  a 

10  t r a n s m i t t e r   as  c l a i m e d   in  C l a i m   1,  c h a r a c t e r i s e d   by  a 

p a i r   of  c u p - s h a p e d   h o u s i n g   s e c t i o n s   ( 1 1 ,   12)  h a v i n g  

f i r s t   end  w a l l s   ( 1 4 ,   40)   and  s k i r t   p o r t i o n s   ( 2 6 ,   4 6 )  

f o r m i n g   i n t e r i o r   c h a m b e r s   ( 2 7 ,   47)  open   a t   a n  

o p p o s i t e   end  f rom  t he   f i r s t   end  w a l l s   ( 1 4 ,   4 0 ) ;   i n p u t  

15  m a n i f o l d   m e a n s   ( 1 5 ,   41)   f o r m e d   in  at  l e a s t   one  o f  

s a i d   w a l l s   d e f i n i n g   c o n n e c t i o n   means   fo r   c o n n e c t i n g   a 

l i n e   f rom  a  s o u r c e   of  p r e s s u r e   to  be  s e n s e d   t h e r e t o ;  

s a i d   s k i r t   p o r t i o n   ( 2 6 ,   46)   on  at   l e a s t   one  of  s a i d  

h o u s i n g   s e c t i o n s   ( 1 1 ,   12)  d e f i n i n g   a  c h a m b e r   ( 27 ,   4 7 )  

20  of  s i z e   to  h o u s e   e l e c t r i c a l   c i r c u i t   c o m p o n e n t s  

a s s o c i a t e d   w i t h   a  s e n s o r   (60)   to  be  m o u n t e d   in  t h e  

h o u s i n g ,   w i t h   a  c i r c u i t   s u p p o r t   ( 7 5 )   e x t e n d i n g  

a n n u l a r l y   a r o u n d   t h e   s e n s o r   (60)   and  t h e   f i r s t   e n d  

w a l l s   ( 1 4 ,   40)   e n g a g i n g   o p p o s i t e   ends   of  t h e   s e n s o r  

25  (60)   when  m o u n t e d   in  t h e   h o u s i n g   w i t h   t h e   h o u s i n g  

s e c t i o n s   ( 11 ,   12)  p o s i t i o n e d   t o g e t h e r   w i t h   t he   s k i r t  

p o r t i o n s   ( 2 6 ,   46)  of  t h e   h o u s i n g   s e c t i o n s   ( 1 1 ,   1 2 )  

a d j a c e n t   to  e a c h   o t h e r ;   and  means   ( 2 5 )   to  s e c u r e   s a i d  

h o u s i n g   s e c t i o n s   ( 1 1 ,   12)  t o g e t h e r   w i t h   a  s e n s o r   ( 6 0 )  

30  c o m p r e s s e d   b e t w e e n   the   f i r s t   end  w a l l s   ( 1 4 ,   4 0 ) .  

6.  A  h o u s i n g   as  c l a i m e d   in  C l a i m   5,  c h a r a c t e r i s e d  

in  t h a t   s a i d   i n l e t   m a n i f o l d   means   c o m p r i s e s   a 

p a s s a g e w a y   e x t e n d i n g   l a t e r a l l y   of  at   l e a s t   o n e  

35  h o u s i n g   s e c t i o n   ( 1 1 )   and  t e r m i n a t i n g   in  a  p o r t  

a d a p t e d   to  be  c o n n e c t e d   to  a  p r e s s u r e   f i t t i n g .  
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7.  A  h o u s i n g   as  c l a i m e d   in  C l a i m   5  or  C l a i m   6 ,  
c h a r a c t e r i s e d   in  t h a t   s a i d   s k i r t   p o r t i o n s   ( 2 6 ,   4 6 )  
h a v e   c o m p l e m e n t a r y   s h o u l d e r s   (26B,   46B)  f o r m e d  

5  t h e r e i n   to  p e r m i t   t h e   s k i r t   s e c t i o n s   ( 2 6 ,   46)   t o  

t e l e s c o p e   t o g e t h e r   f o r   a  l i m i t e d   d i s t a n c e .  

8.  A  h o u s i n g   as  c l a i m e d   in  any  one  of  C l a i m s   5  t o  

7,  c h a r a c t e r i s e d   in  t h a t   b o t h   of  t h e   h o u s i n g   s e c t i o n s  
10  ( 1 1 ,   12)  have   i n t e g r a l   m a n i f o l d s   ( 1 5 ,   41)  t h e r e o n   t o  

p r o v i d e   p r e s s u r e   f rom  d i f f e r e n t   s o u r c e s   to  t he   s e n s o r  
( 6 0 ) .  

15  
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